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In the growing world of technology, there are tools that have been developed to explore 
texts for those in the social sciences or humanities. These tools allow searching and 
analysis to occur that previously had to be done manually. While the tools that are 
available meet many needs, there is one need that is not being met. The ability to locate 
unknown allusions has not yet been addressed. This paper explains the benefits of having 
the ability to locate unknown allusions. In addition, it examines some of the tools that are 
available and what they are capable to producing. In conclusion, a description of the 
needed ability of a future tool is provided. 
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1 Introduction 
For those who are familiar with Romeo and Juliet, in the beginning, Act 1 Scene 1, men 
from the Montague’s and the Capulet’s begin to sword fight. Shortly after, Benvolio 
comes in and exclaims, “you know not what you do” after admonishing them to stop. If 
that phrase, “you know not what you do,” seems vaguely familiar, then you may be aware 
of Luke 23:34 of the Bible where Jesus is on the cross. He is being crucified and begs 
forgiveness from God for those who put him on the cross because “they know not what 
they do” (1599 Geneva Bible). 
This awareness of what a few words can refer to comes from what can be defined as a 
literary allusion, the referencing of one word, phrase or story to another work. These 
allusions are found all around us and are an important part of the development of a 
culture. People are unable to distance themselves from speech and because of this, 
meaning is created through discourse. People rely on language to understand and 
interpret the world around them (Glucksberg, 1991). 
Julia Kristeva, basing her work on that of Mikhail Bakhtin, who “was one of the first to 
replace the static hewing out of texts with a model where literary structure does not 
simply exist but is generated in relation to another structure” (Kristeva 1986, 35-36), 
examines the importance of realizing that text, or conversation, in and of itself is simply a 
collection of words. These words only develop meaning when they have something to 
reference. The understanding of allusions allows for a better understanding of history and 
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is necessary to comprehend the interactions that are encountered. Allusions are a literary 
device that provides deeper meaning to the text that is using it. Allusions allow for a 
writer to expound on their intent with either a few succinct words or through the parallel 
of a whole story. Allusions come from personal awareness of other words or can be 
gained through documented work that is then shared so that others may find greater 
meaning in their own reading or research. For example, a book by Naseeb Shaheen, 
offers extensive research on allusions found in the works of Shakespeare to the Bible. 
Other references such as this can be found through a simple library search. 
Allusions are found everywhere and are used to better describe, interpret and relate to 
previous instances, whether they are found in modern movies (Carroll, 1982), the 
understanding of how citizenship works (Joskowicz, 2011), or for interpreting poetry 
(Junhui, 2014). The studies that surround literary allusions are numerous with each new 
article or book suggesting new connections or ways to interpret previously labeled 
allusions. Research regarding aspects of allusions will continue to be produced. If a 
system can be created that will improve the ability to locate literary allusions, then more 
allusions will be able to be interpreted and give greater meaning to the texts in which they 
are found. 
Locating a literary allusion is a difficult task for a human who does not have prior 
knowledge of what they are looking for. In order to locate an allusion, there needs to be 
an initial text reference that a user would use to compare a second text to. As an example, 
imagine that there are two texts. Within the first text exists a single phrase that is a 
reference to a phrase in the second text. The user now is searching through the first text 
but has no knowledge of the second text. Because of this deficiency in knowledge, the 
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user would not become aware of the reference, or allusion, because there is no reference 
to bring that allusion to the users awareness. The question then, is “is there a system or 
tool available that can help users in their research process to search for unknown 
allusions?” 
The challenge surrounding literary allusions is that while references to a single word may 
be easier to detect automatically because there is a term that can be searched for, attempts 
to find a phrase or a whole story may not be as easily resolved. It is necessary for the user 
to have prior knowledge or have a reference work that allows for them to search for 
allusions elsewhere. The process of determining a literary allusion is a nuanced one. 
Using the knowledge gained from a previous text “requires an act of interpretation to 
complete its sense… but it is not always easy to account for the connection between the 
text and its reading” (Hays 1989, 25). In order to make that connection, there is a human 
element that is required. This has been described as “precisely nothing more than a 
relational mass. It maintains relationships to other texts and to the one ‘general text,’ 
which Kristeva designates as culture… Every text is written and read in relation to that 
which is already written and read” (Hays et al., 2008, 4). The work of social scientists 
provides research on those connections that can be made between current events or 
discourses and throughout history. This in turn affects how cultures come to new 
understanding.  
Even though locating an allusion requires some form of interpretation, there are some 
guidelines that have been established. Hays presents “seven tests” (Hays 1989, 29) that 
can be used to determine if a text is “an echo” of a prior text. An “echo” refers to the 
allusion made to the original text. These tests will be reviewed and further explained so 
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that they can be used as a guideline for evaluating some of the text analysis tools that are 
available with respect to their ability to locate allusions. 
The repetition of words in a text, how closely those words are in relation to each other, 
and how the surrounding text may correspond with the queried text will all contribute to 
defining the search for an allusion. In order for an allusion to be found, as Kirsteva points 
out, there must be previous awareness gained form encountering the original text. If there 
were a connection between two texts, however, and the person reading one text was 
unaware of the second text, then the person would not have the ability to make that 
connection. There may even be times where a person reads two related texts but 
overlooks allusions that are present. Both of these concerns could be resolved if a system 
can be used to make those connections – even without the text being tagged with 
allusions.  
This paper is meant to explore some of the tools that are currently available for those who 
study in the humanities or social sciences and how those tools have yet to provide an easy 
method that could be used to automatically identify literary allusions. This research is 
important to those who conduct research within the humanities and social sciences 
because they recognize that “ ‘…we can no longer speak of individualized discrete texts 
without recourse to the universe of texts. Intertextuality thus designates the totality of 
connections between texts in the universe of texts’ ” (Hays et al., 2009, 5). Allusions are 
used to strengthen an argument when presenting new information or to find new 
connections or interpretations of what is being researched. This is especially significant 
as the humanities and social sciences continue to move into the digital environment and 
systems are being created to help in that research, such as: WordSeer, Voyant-Tools, 
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Monk, TAPoR, Consilience, Tessarae and Databridge. However, these systems search in 
differing ways – some require known words or phrases to be searched for while others 
have the ability to compare two texts.  
Using the work of Shaheen, four Shakespeare plays with the most biblical allusions were 
chosen to be compared against the 1599 version of the Geneva Bible. The tools were used 
to examine how well each tool was able to recognize allusions. Using these tools that are 
mentioned, searches were conducted based on their requirements to explore the extent to 
which they were able to reproduce known literary allusions. Though hopeful that at least 
one of these would produce something close to the desired effect of locating known 
allusions, none of the tools were able to present anything that would represent searching 
for allusions. Most of them require known information to be searched for, in other words, 
if I were to enter a specific allusion, the tool would be able to locate something to return. 
Searching for a single allusion was not performed because the intent was to search for 
allusions based on a full text. 
Concillience and DataBridge were considered; however, these tools do not offer the 
ability to create searches in the manner that was being explored here. These allow for 
links between texts to be created with the ability to search through those connections that 
already exist. This can be offered as a solution to tracking allusions, but would not 
provide any base to create a tool that could allow automated searches to be conducted. 
This paper will describe the results of searching for known allusions based on the work of 
previously mentioned Naseeb Shaheen using each of these tools (if they are available), 
concluding with suggestions of where future designs could go. 
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2 Literature Review 
2.1 Approaches to Text-Mining 
There are various methods that are currently used and have been used to conduct text 
analysis. The research surrounding text categorization, or text classification, has 
significantly increased over the last decade or so. This is due to the growing availability 
of documents, both modern and historical, that are being converted into digital texts. The 
increase of digital texts allows for new ways to access and manipulate texts (Sebastiani 
2002; Bijalwan et al. 2014; Kahn 2010). The exploration of these texts using text-mining 
techniques allows users to “extract explicit and implicit concepts and semantic relations 
between concepts” (Gupta & Lehal, 2009, 73).  
Text classification is the organization of documents into predefined categories based on 
features within the document (Joachims, 1998). This provides a tool used in Web 
searches, spam filters, recommender systems, ad placement, credit scoring, fraud 
detection, stock trading, drug design, Wikipedia, as well as other applications (Domingos, 
2012; Wang et al, 2009). These approaches are used in text mining to be able to analyze 
and extract data from texts for a variety of reasons and there are several text classification 
methods.  
The Naïve Bayes model is based on the idea that a term, or instance, being searched for 
can be sorted into specific categories based on the probability of that term occurring.  The 
probabilities that are assigned to a term are representative of previous observations, 
which are then used to determine the probability of a combination of terms occurring at 
the same time. This is used in text-mining to predict the likeliness of a term falling into a 
particular category (Baxter, 1997; Dumais et al., 1991; Yang & Liu 1999). This algorithm 
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is what the code for Tessare is built on (http://tesserae.caset.buffalo.edu/blog/latin-greek-
search-competing-methods/). I think that this could be a useful tool in locating allusions 
based on terms because the text that was input into a system could then have its text 
parsed and then use those as queries looking for text with similar terms against the 
corpus.  
The challenge of attempting to use text mining to locate unknown allusions is that it is 
not only a simple search and retrieval function, but also an attempt to create the terms or 
phrases that will be used in the search and retrieval.  
2.2 Text Retrieval Software 
The methods listed above all contribute to text retrieval or data mining. They are 
designed to assist in the searching and analyses of a document or documents based on 
user supplied criteria. Each method described above provides a way to make connections 
to other relevant documents at a faster rate than a user would be able to manually (Knoth 
et al., 2010). The variations that have been created around some of these methods usually 
require a single phrase or word to be searched or compared against the remaining texts. 
The progression that has moved forward with regards to searching capabilities has been 
diverting away from the single term search. Programs have been developed that now 
allow a user to compare two texts, search out similar phrases within a single text or 
multiple texts, or use some variation/combination of the given methods to produce 
searches that better facilitate searching for specific connections between texts. 
The question “What allusion detection software is publicly available?” posted by 
“tedunderwood” in The Association for Computers and the Humanities website 
(http://digitalhumanities.org/answers/topic/what-allusion-detection-software-is-publicly-
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available) represents the desire for such software to be available. This question only 
generated two responses; one of the responses seems to come from a teacher or professor 
who offers personal help to accomplish such a task. In addition, the company Brepolis 
will perform customized searches manually for professors and researchers who are 
searching for specific allusions. This demonstrates that the ability to locate allusions is 
possible, only with individualized work-arounds to produce the desired results. In 
response to similar requests, software that detects various rhetorical similarities is in the 
process of being researched and designed. Further evidence that such tools are needed is 
presented through Text Analysis Portal for Research or TAPoR, located at 
(http://www.tapor.ca), which shows that collections are being created to help researchers 
find the means that they need for interpreting and analyzing texts. Below are descriptions 
of some of the software that has been developed for use with text analysis. These tools 
will be explored to see if they possess the capability of locating known allusions by using 
the four chosen Shakespeare plays with their associated, known, allusions, and comparing 
them with the Geneva Bible. 
2.2.1 WordSeer 
WordSeer is in the creation and testing stages at this time. It is being designed to be a 
web-based text analysis tool to be used by those in the humanities or social sciences 
(http://wordseer.berkeley.edu). In 2012, a group of undergraduate students in a 
Shakespeare class used and analyzed several text-mining tools that were available. While 
learning these tools, they were required to blog about what they liked and did not like. 
These blogs were later used as a guide for what abilities a user would like to have when 
researching in the humanities. WordSeer offers a visual environment for text analysis that 
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will allow a user to compare texts and find similarities that will be of use to the 
researcher (Hearst & Muralidharan, 2014). The program was developed from the 
dissertation work of Aditi Shrikumar (Shrikumar, 2013) as a way to address the lack of 
software available to those in the humanities. 
2.2.2 Voyant-Tools 
Voyant-Tools is a website designed as part of a collaborative work to compare and 
analyze texts (http://voyant-tools.org). The idea behind this project is to create the ability 
to compare texts across different formats and locations. The texts can either be uploaded 
as one of several files or referenced from an online location. After the two, or more, texts 
are inserted into the search function, an analysis of the text(s) is returned that presents 
comparisons as well as term frequencies and distribution. This is a program to support 
text analysis for those in any field and is still being developed further (Sinclair & 
Rockwell, 2014).  
2.2.3 Monk 
Monk was researched between 2007 and 2009 through the University of Illinois at 
Urbana-Champaign. The Andrew Mellon Foundation supported the research and it 
created a digital system that would help scholars in the humanities to make connections 
between the texts that they were analyzing. The project ended in 2010 and they have 
provided some of the algorithms they developed so others can have access to them 
through the HathiTrust Research Center. Documents following the research conducted 
during this period can be found at the MonkWiki page: 
https://apps.lis.illinois.edu/wiki/display/MONK/The+MONK+Project+Wiki. In addition, 
the wiki page contains information pertaining to the tools and suggested reading 
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surrounding the project (Unsworth, 2010). The final version of MONK can be 
downloaded at http://quest.library.illinois.edu/monk/project/downloads/.  
2.2.4 TAPoR 
TAPoR provides a central location for a user to go in order to find various tools to 
analyze text with. The intent was to create a space where tools can be evaluated and 
commented on by users. From the main page, a user can determine what they want to 
discover and use what will best suit their needs. The tools are sorted into groups to allow 
a user to browse through was is available.  
2.2.5 Tesserae 
The Tesserae project is another creation of a literary detection software 
(http://tesserae.caset.buffalo.edu). The Tesserae project began with a focus on Latin 
poetry and has since developed into searches in Greek and English. When conducting a 
search, the user chooses the two texts to compare and then submits the query. This 
returns a list of the comparisons based on the score assigned and the list can then be 
sorted. In addition to this capability, they are expanding into other development projects, 
which can be found under the “Other Tools” section. Within this section is the ability to 
compare a text to a corpus to find parallels, matching of texts between Latin and Greek 
sources, searching for thematic comparisons, as well as four addition search functions.  
The sources used for this project are texts from the Latin Library and The Perseus 
Project. They have a corpus of just over 300 texts that the project conducts searches on 
and the markup of those texts have been adjusted to meet the necessary requirements for 
the search functions. 
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2.2.6 DataBridge 
Databridge is a “sociometric system for long-tail science data collection” 
(http://databridge.web.unc.edu). It is currently under development through the University 
of North Carolina at Chapel Hill. This system has been created for the use of scientists 
who are managing a significant amount of data, or what is now known as big data. The 
idea is to create a collaborative environment where connections between research efforts 
are found automatically. There is so much data to now search that attempting to make 
connections manually would prove to be a struggle, especially for outlying or less well-
known, research. However, by using the sociometric network analysis algorithms, it 
would allow connections to be made between “data, human interactions, and usage 
methods and practices” to create “rich models of social networks inter-connecting 
massive long tail science” (Rajasekar, King & Zhan, 2013). 
While this tool is directed towards the sciences, this could easily be adapted to be used in 
the humanities. The tools that are available have made significant progress, but perhaps 
using a tool that utilizes the social network available to humanities researchers, would 
offer the ability to share knowledge as well as open up a forum for discussion 
surrounding allusions. This tool will not be evaluated, but is placed here as a possible 
solution to locating allusions.  
2.2.7 Consilience 
Consilience is a project currently underway at Harvard University with the goal of 
creating system that allows for connections to be made between unstructured texts. With 
the increase of digital material in blogs, websites, news, publications and others, they are 
designing a way to organize the data with the help of clusters 
(https://consilience.com/text/). This is appears to be similar to DataBridge.
 14 
3 Methodology 
The scope of this project could entail anything that falls into the realm of an allusion, 
which could include anything from ancient texts to modern television shows. In order to 
determine whether or not a tool can successfully find literary allusions, tests of available 
tools using text with known allusions will be considered. In order to facilitate a more 
manageable project, the works of Shakespeare will be used. There has been significant 
research on understanding Shakespeare and the works that he produced. This offers a 
selection to choose from to compare. Within his works, there are several types of 
allusions. For this project, the focus will be on allusions to the Bible. 
Using the work of Naseeb Shaheen in his book Biblical References to Shakespeare’s 
Plays, four plays have been chosen, those with the most biblical references recorded.  
Each tool presented here offers different searching and analyzing abilities, which may not 
allow use of each of these works. With this in mind, each of these plays will be evaluated 
as far as each tool will allow them to be. 
3.1 Defining Allusions 
In a book written by Hays, he describes tests that can be used to determine whether or not 
terms or phrases can be defined as an allusion. The given outline refers specifically to 
biblical allusions; however, they can be expanded for use in the defining of literary 
allusions as well. For this research, we will be exploring the presence of biblical allusions 
found in the works of Shakespeare.  
1. Availability: When comparing two texts, it is necessary to understand whether or 
not the original text was available for the author when the text was created. This 
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will require determining which text came first. In this case, we know that 
Shakespeare was familiar with the Geneva Bible. A clear example of this is in 
Richard II where it reads “Lions make leopards tame” which is a reference to 
“Can the blacke More change his skin? Or the leopard his spottes?” Based on the 
work of Shaheen, he states that this is “[a] clear reference to the Geneva Bible” 
because “[a]ll other versions have ‘catte of the mountaine’ instead of ‘Leopard’.” 
(Shaheen, 1999, 363). 
2. Volume: This is determined based on the repetition of the term and how 
distinctive it is with regards to the text.  
3. Recurrence: This refers to how often a particular passage is cited. This may not be 
apparent within the small design of this project, but for a larger design, the more 
that an original passage is referenced, the more likely one will be to find it as an 
allusion.  
4. Thematic Coherence: Understanding whether or not a similar theme can be found 
between the two texts. The argument for a text to be an allusion is that there is 
some way that it is able to flow easily with the surrounding story compared to the 
original.  
5. Historical Plausibility: This test is based on the requirement that the queried text 
would be understood in a way that agrees with the historical setting of the original 
text. This looks at how readers of the time would have understood a passage.  
6. History of Interpretation: This relates to how others have previously interpreted 
and compared texts. It looks at whether or not others have detected the “echo” and 
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how it was understood. For this project, the allusions are based on a single 
interpretation, though based on a significant amount of work. 
7. Satisfaction: Questions to ask here are based on the reader. It is necessary to 
review the text and decide if it makes sense within the surrounding text. 
Following that, deciding whether or not the reader is happy with the resulting 
interpretation and the connections that were made. 
The tests described, again, are specific for recognizing biblical intertextuality, however, 
the tests that will be useful for this paper are (2) Volume, (3) Recurrence, and (4) 
Thematic (Hays, 1989). These tests have been chosen because based on the texts that will 
be used, Shakespeare and the 1599 Geneva Bible, it is has already been determined that 
the Bible predates the work of Shakespeare and other comparisons are beyond the scope 
of this project; this removes the first test. The second, third and fourth all will be relevant 
in analyzing the results of the comparisons being made. The fifth, sixth and seventh tests 
are not relevant for this project because the allusions that will be used have already been 
defined and the work that will be reviewed surrounds the ability of a system to locate 
these known allusions. The purpose of this is to determine if a system can be used to 
locate known allusions in an attempt to find a tool to locate unknown allusions. 
3.2 Preparing the Texts  
Using the work of Naseeb Shaheen in his book Biblical References to Shakespeare’s 
Plays, he lists all of Shakespeare’s plays and the biblical allusions found within. In 
Shaeheen’s book, he suggests that there are 1604 instances of biblical allusions from 
Shakespeare’s work and frequency table, compiled by David Crystal, displays each play 
and the number of possible biblical allusions. Based on that frequency table, the four 
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plays with the most allusions will be used in evaluating the software listed above, with 
the exception of DataBridge. DataBridge will not be evaluated because it is not meant as 
a stand-alone. This will offer 288 biblical allusions that have already been identified to 
use as a reference. In addition, the Geneva Bible will be used to compare the four 
Shakespeare texts. According to Shaheen, Shakespeare used the Geneva Bible more 
frequently at the time. The intent is to record which of these allusions can be recognized 
and note the difference between those that are and are not recognized.  
The four Shakespeare plays that are going to be used are Richard II with 77 references, 
Hamlet with 76 references, Richard III with 68 references and Henry VI part 2 with 67 
references. These will be downloaded from http://shakespeare.mit.edu and entered into an 
excel spreadsheet so that each line corresponds to a row and the location of allusions can 
be marked. The first column in the spreadsheet will contain an id, the second column will 
be the Shakespeare line and the third column will be the class – or yes/no – in response to 
whether or not the line is an allusion. The defining of an allusion is based on Shaheen’s 
work that explores Shakespeare text and explains which passages are allusions as well as 
what they are allusions to. Having this information is necessary in reviewing what is 
found from each system.  
In addition, xml files of the Shakespeare plays were downloaded from 
http://www.ibiblio.org/xml/examples/shakespeare/ so that they could be used with some 
of the tools. A copy of the Geneva Bible was downloaded from 
https://drive.google.com/folderview?id=0B7vzRsRM2aOQOVRIeGJ0bFhydTA&usp=sh
aring&tid=0B7vzRsRM2aOQMW96LW1KOUxrSVk  as an xml file.  
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3.3 Discussion of Tools 
The systems that will be looked at have already been described but each needs to be 
reviewed to determine what aspects would be useful in locating literary allusions. In 
DataBridge, they use techniques to “measure semantic similarity” as well as 
“Probabilistic Latent Semantic Analysis (PLSA)… used to identify both synonyms 
(words that refer to the same topic) and polysemy (words with multiple meanings)” 
(Rajasekar et al., 2013, 7-8). Consilience is developing a clustering tool that uses 
computer-assisted methods: “1. calculate the words count matrix…2. apply clustering 
methods… 3. calculated a similarity distance… 4. Project this matrix of distance across 
all clusters… 5. calculate new clustering solution” (Rajasekar et al., 2013, 11). Other 
systems that will be reviewed are Voyant-Tools, Monk, Tessarare and WordSeer to 
compare. 
Using the texts downloaded compared to the Bible, each of these systems should return 
some results. As mentioned previously, the total number of known allusions that will be 
used is 288 and are defined as the standard. Those 288 allusions will be compared to the 
results returned by each system and if results outside of the known 288 allusions are 
returned, it will be suggestive of not returning a correct result. The accuracy of each 
system should be determined based on precision and recall where precision is defined by 
how many of the returned allusions were correctly assigned as such and recall is 
evaluated based on the percentage of the actual allusions that were located. 
Unfortunately, after evaluating each of the tools, none of them produced any results that 
could be compared to the desired results. The ability to determine accuracy based on 
precision and recall is zero for each tool. 
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4 Results 
The desired ability for each of these tools would be to take a given text and compare it to 
a second text in an attempt to locate allusions and return highlighted locations in both the 
given text and the second text that could be related. None of these tools were designed for 
this use. While the goal was to mimic this process with each tool, the desired functions 
could not be reached. This is due to the process attempted and not to the actual 
functionality of each of these tools. 
The following are the results of running texts through the different systems. The main 
page for the system is shown in the appendix as well as some of the images taken from 
running the program to find the allusions.  
One of the problems that came up was the design of the Geneva bible that was used. 
While there is a pdf of the Geneva Bible, there is not a good online version that could be 
used to compare those tools that used a website. There are some that allowed for specific 
books and chapters of the Bible to be used, but not for the entire Bible. 
4.1 WordSeer 
The initial interaction with WordSeer offers a premade Shakespeare collection (appendix 
1.15.1). After searching through the collection located at 
http://wordseer.berkeley.edu/shakespeare/index.php, it appears that the abilities that are 
publicly available allows for searching to compare individual terms or sentences. It was 
necessary to reexamine the four plays that were chosen so that word frequency could be 
taken into account between the allusions found within the four plays and use those terms 
to search with on WordSeer. The spreadsheets of the four texts were sorted and those 
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lines that contained allusions were put into a separate file. That file was entered into 
CheckText and the terms with the highest frequency was returned (appendix 1.14). 
WordSeer allows for the visualization of the text and using the terms “god” and “heaven” 
as a result of high frequency terms, a heatmap is created that visually represents where in 
the corpus the terms occur. If the user hovers over a location, an explanation is displayed 
of what is occurring (appendix 1.15.2). A single term or multiple terms can be entered 
here. 
The ability to compare files or texts seems to be only available to those who download 
the code and enter in xml files. This is not something that was done in this project though 
it could be done if xml files can be found for Shakespeare and the Bible. 
This tool offers many benefits for the user who is aware of what they are searching for 
and can enter in a term or sentence that they would like to explore. In addition, the tool 
allows for a user to locate a term and explore other terms that are prevalent in relation to 
the given term (Muralidharan and Hearst, 2012). As of right now, there are only slave 
narratives collection and a Shakespeare collection. 
While this tool is very successful in allowing researchers to search texts for new 
meanings, it does not allow a user to search for allusions. If a user is able to provide a 
term, then searches can be conducted, but WordSeer does not offer the ability to search 
for unknown allusions, nor was I able to manipulate the data so that a comparison could 
be made. 
4.2 Voyant Tools 
At first look, Voyant Tools may not seem like much, but once a text or list of websites is 
entered, it seems to offer many great tools for a user. The home page for Voyant Tools is 
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a simple interface with request that you enter in the text you want to explore or enter in a 
single or multiple websites (appendix 1.16.1). It does not seem to have the capability to 
evaluate a combination of entered text and websites, only one type can be explored at a 
time. The initial test was to enter in both a created text file of some of the chapters of the 
Geneva Bible and the text of Richard II. When the text was not recognized, the website 
for Matthew 27 of the Bible was used 
(http://goodbooksfree.com/scriptures/genevabible/index.html). However, because of the 
design of the web page, this could not be interpreted well by the system. 
The ability to compare the two texts was lacking, so the evaluation of Richard II occurred 
without comparing it to the Bible. Instead, the terms that were high frequency were 
displayed and after removing stop words from the results and marking “king,” “duke,” 
and “Richard,” Voyant Tools created a visualization that displays the analysis of the 
single text (appendix 1.16.2).  
There is a possibility that this could have allowed for a user to locate an allusion, 
however, locating that allusion requires more work than simply using this tool. This 
conclusion is based on the results found when comparing Richard II to Hamlet. It appears 
that one of the features presents the trend in terms (appendix 1.16.3). This could allow for 
terms that are similar to be located which could lead to an allusion. Though, this was not 
something that could be confirmed due to inability to use the files that I have.  
This tool is one that allows a user to explore how the text is associated with itself as well 
as with additional ones, so long as a website can be provided. There is a possibility that 
this could locate allusions based on comparing term similarity between the two 
documents independently, though even then, it would only provide the comparisons, not 
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a location of an allusion. Based on the information that was produced using Voyant, this 
tool was unable to produce anything resulting in the location of an allusion. 
4.3 Monk 
This tool is no longer supported but does offer a downloadable format. However, in 
attempting to download this for use, there were other files that were required to have the 
program run correctly. After attempting to access the correct files, I was still unable to 
get the program to run. 
4.4 TAPoR 
When first accessing this website, it presents an extensive list of tools that are available to 
the researcher who would like to perform text analysis or utilize retrieval tools (appendix 
1.17.1). Of the tools that are offered by TAPoR, the three that were explored were the use 
of concordance, co-occurrence and comparator  
(http://taporware.ualberta.ca/~taporware/htmlTools/findtext.shtml?). In order to use these 
services, TAPoR requires the user to enter a web address or text file and choose how the 
system should evaluate it. When attempting to upload a file for use, the system returned 
an error stating that the incorrect file type was uploaded but the correct file type was not 
mentioned. For concordance, the website for Richard II was used because it had the most 
allusions. In order to conduct a search, it was necessary to enter in a term that would be 
evaluated. Based on the top 10 terms that had the highest frequency among the four texts, 
the term “god” was entered. The results displayed that 66 entries for “god” was found and 
provides a list of the terms surrounding “god” (appendix 1.17.2). Similar to concordance, 
the use of co-occurrence requires the user to enter two terms to be compared and the 
system presents the user with the locations of the terms within the single text. This is only 
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helpful in the search for allusions if an allusion is already known and the user is searching 
for a specific term. 
To use the comparator tool, Richard II was used along with an online version of the 
Geneva bible. The difficulty with this was that the online version of the Bible 
(http://goodbooksfree.com/scriptures/genevabible/index.html) is set up so that the user 
must choose a specific book and chapter. This meant that comparison between the two 
full texts was not possible. To remedy this, I searched through the Shakespeare references 
and found that there were two locations of allusions that referenced Matthew 27. Using 
Matthew 27 as the second website to compare, the results summarized what was found 
within each text and then a list of terms and their frequency was created (appendix 
1.17.3). Similar to concordance and co-occurrence, this search did not result in locating 
the allusions that are present. 
4.5 Tesserae 
Tesserae offers a comparison between two texts, however, they must be based on the 
collection that is on their website, http://tesserae.caset.buffalo.edu. This limitation hinders 
this project in that while it does offer Shakespeare, there are only four texts that have 
been added to their site. In addition, the bible that is offered is not a copy of the Geneva 
Bible, nor is the whole bible listed. The bible appears to be divided into four sections 
similar to how the Tanakh (Hebrew Bible) is divided into three sections. The sections that 
are present are: Pentateuch, Revelation, Prophets and Writings. While these do provide 
an exact match with what is being explored in this project, a comparison can still be 
made.  
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From the main web page, the English tab is chosen to display the works that are available 
there (appendix 1.18.1). The “First Source” chosen is “Shakespeare” with the play 
“Hamlet” specified. The “Target Source” is the “World English Bible.” With the bible 
offering four sections to compare, four searches were conducted to include each section: 
Pentateuch, Prophets, Revelation and Writings. When the results were displayed, it shows 
that only four books of the bible were among the first 100 results of each search. These 
books were Genesis, Jeremiah, Revelation and Psalms. Using these as a reference, the 
Shaheen book was reviewed for Hamlet and each allusion was looked at to see where the 
bible reference was located. These were searched for within each search page and while 
the search results demonstrate some similarity, none of the allusions listed in Shaheen’s 
book was presented among the first 100 results across the four searches (appendix 
1.18.2).  
Tesserae benefits researchers who desire to search for texts that are among the library that 
is offered. If a user wishes to view what is among the library, they can access the list 
through the “Sources” button along the top of the page. The tool offers a comparison of 
terms along with a ranking of how similar the terms are and how close together they are 
located. There appear to be additional features that should be able to be adjusted, such as 
stopwords or distance, but this was not accessed. With regards to this project, however, it 
did not provide a match for any of the allusions that could have been returned. 
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5 Discussion 
There are several tools that are currently available to those in the humanities and social 
sciences to desire to explore text further. While these tools all provide improved benefits 
over what was previously available, there are still needs that are not being met. None of 
the tools that were examined were able to produce any of the allusions that were initially 
listed as part of the gold standard. Because of this result, there was no way to use 
precision and recall in expressing the accuracy of these tools. 
These tools are best used if a user can approach a topic with a specific theme, phrase, or 
word in mind. Approaching the search with a previous knowledge, a user is able to create 
and alter searches in order to reach some conclusion. Another limitation was the 
availability of databases. For instance, WordSeer only has a Slave Narrative and 
Shakespeare database and Tesserae is limited to classical texts. There were some 
comparisons that could be made if previous knowledge was available, but the intent was 
to find a system that could locate allusions by comparing two texts and not having to 
provide specific terms to search for.  
These tools meet some of the needs, but one that has yet to be reached is the ability to 
find literary allusions in a corpus. Ideally, a user would be able to provide a text and have 
that text compared to a corpus. The results would be locations in the corpus that are 
similar to the queried text. This is not something that comes up often because of the 
difficulty in locating allusions. When it does arise, such searches are sent to companies 
that already have software that can be altered to meet the needs of the researcher, such as 
Brepolis. However, the ability to find allusions is something that is relevant to the study 
of humanities. 
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This request would not be a simple one to achieve because it would require a tool that not 
only searches for a term or phrase, but also determines what those terms or phrases 
should be. If a system was designed to take in a full text as its input and then was able to 
compare that text to a corpus, it could then offer suggestions for locations that a user to 
explore to search for comparisons from the corpus that may previously have been 
unknown. In addition, comparisons could be conducted across disciplines, without having 
to have a previous knowledge of the existence of an allusion.  
Parsing the queried text into several smaller queries, perhaps by sentences, and then using 
those smaller queries to search against the corpus could provide a way to achieve this for 
phrases. The search would not have to be for exact sentences, but rather, for words to be 
similar, both in meaning and spelling, and for the user to decide what the minimum 
number of terms would have to be for it the search to produce a result.  
For comparing overall stories, rather than just terms or phrases, the tool would not have 
to parse out the sentences, but rather create a map of the terms from the queried text and 
then use that to compare against the other texts in a corpus. Similar to how WordSeer is 
able to produce a map of the terms in a document, those maps of terms would be 
compared to see if words (either term or meaning) seem to appear in a similar fashion. 
This would need to be fleshed out a little more to be able to know how to best compare 
the terms and their locations in a text to know whether or not they would produce a 
positive result.
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6 Conclusion 
The programs or tools that were reviewed above are all beneficial and worthwhile to 
researchers in the humanities or social sciences to make connections where they might 
not be able to otherwise. However, there is still room to build upon what is currently 
offered to expand to the ability to recognize allusions. The difference from text mining 
and searching for a value is that text mining allows the user to search for unknown values 
while in a search “the user is typically looking for something that is already known and 
has been written by someone else… In text mining, the goal is to discover unknown 
information” (Gupta & Lehal, 2009). The challenge is to combine these two to provide 
the ability to search for unknown allusions. 
At this point, none of the tools above were able to produce search results that matched 
any of the allusions that were among the standard. With none of the expected allusions 
located, the tests that would have been used to determine whether or not an allusion was 
found, were not able to be used. These are tests that would need to be used when a system 
is developed in order to determine if an allusion is located.  
For future development, a tool could be built upon the current designs to assist in the 
process of locating unknown allusions. The ideal tool would allow for a user to submit a 
text that would be queried against an entire corpus, similar to how a user can search for a 
phrase in Google Books. The submitted text would then be parsed into manageable 
phrases, perhaps by sentence or restricted to a number of words. These would then form 
the values that would be queried. Each of these phrases would then be searched for and 
those that have multiple terms, in the same order, within a set amount of terms would be 
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returned as a suggestion to be further explored as an allusion. The result would document 
the location of the similar phrases in all texts. If there were more than one text located 
from the corpus, then the results could be ranked based on the number of correct terms 
that exist in the phrase. 
For example, using the phrase “they know not what they do” is six terms long. If this 
were one of the phrases parsed out of the original text and I wanted the phrases to be 
restricted to a ten term length, then the search of a “new” text would attempt to locate 
some of these six terms, in that order, within a span of ten terms. Upon locating this 
phrase, the result returned would be the location of the suggested phrase from the queried 
text and the “new” text so that the user would be able to analyze the presence of an 
allusion.  
In addition, the texts would not have to be from the same genre or discipline to be 
compared. For some of the tools above, they were able to conduct searches within a 
corpus that was already provided rather than directing to another corpus (though Tesserae 
used external corpora, they only used a select few). Voyant Tools offers the ability to 
compare websites, but anything larger is still not available, nor could it compare text to a 
website. 
Searches between disciplines do not happen often because a prior knowledge or 
awareness of topics needs to present in order for such a search to be initiated. For those 
disciplines that are closely related, there is a greater likeliness to find research that 
bridges them – for example, religious studies and classics are closely related. If drawing 
connections beyond a single discipline is possible to automate, then a user would be able 
to submit a single text and compare that text across multiple corpora, finding connections 
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where they would not have normally been found. This model would be similar to 
DataBridge in the attempt to connect information that would not normally or easily be 
discovered. The benefit would be to not have to look at linked data, which is information 
that has already been produced (DataBridge or Consilience), and have users expand their 
research into areas where new connections can be automatically suggested.
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8 Appendix 
8.1 CheckText 
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8.2 Images of WordSeer 
8.2.1 Home page
http://wordseer.berkeley.edu/shakespeare/index.php 
 
8.2.2 search terms “god” and “heaven” 
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8.3 Images of Voyant Tools 
8.3.1 Home Page 
 
8.3.2 Richard II 
 
 
 
 37 
8.3.3 Richard II and Hamlet 
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8.4 Images of TAPoR 
8.4.1 Home Page 
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8.4.2 TAPoR concordance 
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8.4.3 TAPoR Co-Occurrence  
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8.5 Images of Tesserae 
8.5.1 Home Page 
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8.5.2 Pentateuch Search 
 
